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Objective: To evaluate the treatment outcomes of patients with pelvic ring injury by
applying step-by-step external pelvic ﬁxation and circular external ﬁxation device.
Methods: A total of 28 patients suffering from disintegrated pelvic ring injury are involved
in the study. Fourteen patients (the treatment group) underwent step-by-step external pelvic
ﬁxation by applying anterior (anti-shock) and posterior modules. For the rest 14 patients
(the experimental group), the osteosynthesis were conducted bymeans of a circular external
ﬁxation device. The long-term outcomes were evaluated in a year after the injury.
Results: The residual deformity of 5 (4–7) mm was observed in 10 patients (71.4%) from
the experimental group. In the treatment group, the residual deformity was evident only in 4
(28.6%) cases being 2.5 (2–3) mm (P = 0.000319) on the average. The functional result
(according to the Majeed scale) was statistically better in the treatment group
(P = 0.000319). Nine (64.3%) and ﬁve (35.7%) patients in treatment group showed
excellent and positive results, respectively. The excellent result was demonstrated by 3
patients (21.4%) of the experimental group, the positive outcomes were observed in 6 cases
(42.9%) and the unsatisfactory one was displayed by 1 patient (7.1%) of the same group.
Conclusions: The modular approach applied is the advantage of the transosseous
osteosynthesis allowing for a separate anterior (anti-shock) ﬁxation and ﬁnal posterior
reposition of the pelvic ring preceded by the stabilization of vital functions. The above
mentioned method gives an opportunity to increase the amount of techniques applied for
the pelvic external ﬁxation in polytrauma cases.1. Introduction
In accordance with the national and foreign researchers, the
rate of pelvic fractures in cases of polytrauma ranges from 20%
to 52% [1–5]. In addition, pelvic ring discontinuity and
destabilization caused by bone fractures and joint disruptions
are observed in 80% cases of pelvic injuries [6–10]. Despite
the success having been achieved in the polytrauma
comprehensive treatment over the last 25 years, the lethality
rate in cases of severe multisystem and multiple pelvic injuries
still varies from 35% to 70% [11,12].Multisystem and multiple pelvic injuries are observed in up
to 90% cases being accompanied with traumatic shock, thus,
aggravating the severity of a patient's condition. That is why life
saving actions shall dominate during the ﬁrst hour after the
injury [13–18]. After the stabilization, the pelvic ring injury shall
be treated as a long-standing trauma requiring a special subse-
quent treatment approach [19–21].
The time limits of ﬁnal pelvic osteosynthesis directly depend
on the efﬁciency of anti-shock treatment conducted in the acute
traumatic disease period. Hence, the search of new emergencyederal University, 10 Pushkinskaya Street, Vladi-
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stable pelvic ring injuries are currently important [22–24].
The present study aimed to develop highly effective trans-
osseous osteosynthesis techniques to achieve better treatment
outcomes while treating unstable pelvic fractures.
2. Materials and methods
Treatment outcomes of 28 patients with unstable pelvic in-
juries caused by polytrauma and admitted to Amur Regional
Clinical Hospital, Clinical Hospital of Yakutsk Medial Institute
and Blagoveshchensk City Clinical Hospital in 2009–2013 were
included in the present study.
As per the injury mode, the pelvic fractures were high-energy
and closed. All the patients suffered from multisystem and
multiple injuries [injury severity score (ISS) > 17]. Twelve
patients were diagnosed with cranium-brain trauma, 17 ones
suffered from visceral injuries and skull bone fractures of
different locations were observed in 20 cases. The most patients
(n = 19) were taken to clinical hospitals during 24 h – 2 weeks
after the injury, and 5 patients were admitted to hospital in 3 h
after the injury and the rest injured (4) were hospitalized more
than 2 weeks after the trauma.
The injured people were divided into two groups with 14
patients in each. The patients having undergone step-by-stepTable 1
Osteosynthesis algorithm of unstable pelvic injuries [C type according to AO
Instability
type
Posterior pelvic injury type Types of posterior
osteosynthesis
Unilateral injuries (C1 and C2 types according to AO/ASIF classiﬁcation)
“Open
book”,
“closed
book”
I. Denis III
II. Denis II
III. Denis I
IV. Sacroiliac joint disruption
V. Splintered posterior spine
fracture
VI. Vertical ﬂank bone fracture
External ﬁxation d
reparative plate
External ﬁxation d
reparative plate, c
screws, tie rods
Reparative plate*
Reparative plate, c
screws
“Crumpled
book”
I. Denis III
II. Denis II
III. Denis I
IV. Sacroiliac joint disruption
V. Splintered posterior spine
fracture
VI. Vertical ﬂank bone fracture
External ﬁxation d
reparative plate
External ﬁxation d
reparative plate, c
screws, tie rods
Reparative plate*
Reparative plate, c
screws
Bilateral injury (C3 type according to AO/ASIF classiﬁcation)
“Open
book”,
“closed
book”
I. Denis III
II. Denis II
III. Denis I
IV. Sacroiliac joint disruption
V. Splintered posterior spine
fracture
VI. Vertical ﬂank bone fracture
External ﬁxation d
reparative plate
External ﬁxation d
reparative plate***
screws, tie rods
Reparative plate**
Reparative plate**
screws
“Crumpled
book”
I. Denis III
II. Denis II
III. Denis I
IV. Sacroiliac joint disruption
V. Splintered posterior spine
fracture
VI. Vertical ﬂank bone fracture
External ﬁxation d
reparative plate***
External ﬁxation d
reparative plate***
screws, tie rods
Reparative plate**
Reparative plate**
screws
*: Invariable indications for a surgical intervention (selection method); **: T
pelvic ring areas followed by the stabilization of posterior pelvic areas; ***: B
in massa lateralis ossis sacri or by a reparative plate with stabilizing screwsexternal ﬁxation of unstable pelvis by applying separate ante-
rior (anti-shock) and posterior modules were included into the
treatment group. The circular external ﬁxation devices were
applied for conducting osteosynthesis in the experimental group.
The classical procedures developed in Ural Scientiﬁc Research
Institute of Traumatology and Orthopedics named after VD
Chaklin were followed while carrying out the surgical inter-
vention [25]. In accordance with the procedures, the cut in pins
inserted into the pelvic bones shall be fastened to the external
support around the pelvic ring.
The groups were compared according to the basic parameters
of gender, age, trauma mode and severity and patients' condition
after admission (P> 0.5).
Male patients prevailed among the patients: 8 (57.7%) men
were presented in the treatment group, and 9 (64.3%) ones were
included in the experimental group. The most injured patients
were of a productive age being 21–50 years old. In compliance
with the Association of Osteosynthesis (AO) fracture classiﬁ-
cation [21], all the patients suffered from unstable injuries
accompanied with the discontinuity in the anterior and
posterior areas and vertical dislocation (C type).
In all cases, the consent to the surgical intervention was
obtained either from patients or from their relatives.
When choosing an osteosynthesis method the tactical algo-
rithm was used subject to pelvic ring injury type: 1) the direction/Association for the Study of Internal Fixation (ASIF)].
pelvic area Anterior pelvic injury
type
Types of anterior pelvic area
osteosynthesis
evice,
evice,
ancellous
ancellous
Pubic articulation
disruption
“Butterﬂy” fracture
Their combination
Pubic plate, external ﬁxation
device
Pubic plate, external ﬁxation
device
J-type plate, external ﬁxation
device
evice,
evice,
ancellous
ancellous
Pubic articulation
disruption
“Butterﬂy” fracture
Their combination
External ﬁxation device*
with the diamond-shaped
repositioning knot as per the
procedure developed by
Runkov** [26]
evice***,
evice***,
, cancellous
*
*, cancellous
Pubic articulation
disruption
“Butterﬂy” fracture
Their combination
Pubic plate, external ﬁxation
device
External ﬁxation device,
reparative plate
J-type plate, external ﬁxation
device
evice***,
evice***,
, cancellous
*
*, cancellous
Pubic articulation
disruption
“Butterﬂy” fracture
Their combination
External ﬁxation device*
with the diamond-shaped
repositioning knot as per the
procedure developed by
Runkov [26]
he ﬁrst stage includes the correction of diagonal deformity of anterior
oth injured sacroiliac joints are synthesized by the external ﬁxation device
in masa lateralis ossis sacri.
Figure 2. Transosseous module for the reposition and ﬁxation of posterior
pelvic areas (posterior module).
1: Cut in cone-shaped nails of cervical type; 2: Holders with three plain and
one front threaded holes; 3: Threaded nails; 4: Struts with holes; 5: Holders
with one pierced hole and threaded shank; 6: Adjusting nuts.
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“crumpled book” types); 2) unilateral or bilateral injury; 3) the
type of interior and posterior pelvic semi-ring injury (joint dis-
ruptions or fractures) (Table 1) [26].
Thus, in case of the external-rotational (and at the same
time vertical) pelvic dislocation preceded by unilateral unsta-
ble pelvic injury of the “open book” type and the simultaneous
sacral bone trauma of Denis III or Denis II types, the osteo-
synthesis of the anterior pelvic area shall be accomplished
either with the application of an external ﬁxation device or
with a reparative plate, while the external ﬁxation device with
posterior module or a reparative plate shall be applied for the
posterior pelvic area. In case of a sacral bone injury of Denis I
type, the osteosynthesis of posterior pelvic area can be
accomplished by means of a cannulated screw as injuries of
the type bear no risk of intra-foraminal constriction injury to
the sacral plexus roots.
The treatment group patients underwent two-stage curing
(step-by-step strategy) in compliance with the transosseous
osteosynthesis type elaborated by our team for treating unstable
pelvic injuries [27]. Emergency stabilization applying the anterior
(anti-shock) treatment module was conducted during the ﬁrst
stage (30 min–2 h after the patient's admission to hospital)
[28]. After the vital functions have been restored, the pelvic
osteosynthesis with transosseous posterior module was
immediately accomplished aimed at reaching ﬁnal reposition
and reliable stabilization of fragments [29].
The devices and treatment modalities having been developed
by our team differ from the widely known circular external
ﬁxation devices (Figures 1 and 2).
The posterior pelvic ﬁnal reposition and ﬁxation during the
consolidation period are possible due to the posterior module.
The precondition of the construction application is the continuity
of posterior ﬂank bones areas (spines) used for ﬁxing the pins.
At that, the latter shall not penetrate into the sacroiliac joint
cavity, thus, making this device different from the most tradi-
tional ones for osteosynthesis.
The construction is made of the standard set of Ilizarov frame
details being cost effective and more affordable as part of the
compulsory health insurance program [30].
Posterior module osteosynthesis is accomplished in the
lateral recumbent position on the stable pelvic side with the
external frame of the posterior external ﬁxation device module
being put between the surgical table support bearings, thus,Figure 1. Anti-shock external pelvic ﬁxation device (anterior module).allowing for carrying out the required manipulations without
any obstacles. Moreover, the external frame of the posterior
module can be easily ﬁxed to the surgical table for making an
additional support during the unstable pelvic ring reposition
(for lowering).
Roentgenometry and the evaluation of average residual pel-
vic part dislocation index (Нav) offered by the Ural Scientiﬁc
Research Institute of Traumatology and Orthopedics [13] and the
rating scale of functional treatment outcomes as per Majeed
scale [31] were used to analyze the long-term treatment results
in a year after the injury.
The anatomical outcome was considered positive if the
posterior and anterior pelvic residual dislocation was less than
10 mm and 15 mm, respectively, pelvis joint asymmetry was
below 10 mm and the pathological mobility of pelvic parts
(Нav < 11.7 mm) was absent; the result was considered satis-
factory if the posterior and anterior pelvic dislocation was 10–
19 mm and 15–29 mm correspondingly, pelvis joint asymmetry
was 10–19 mm, and the pathological pelvic mobility was less
than 5 mm (Нav < 22.3 mm); the outcome was considered un-
satisfactory if the posterior and anterior pelvic dislocation
exceeded 20 mm and 30 mm correspondingly, the pelvis joint
asymmetry was more than 20 mm regardless the pathological
pelvic mobility (Нav < 23.3 mm).
The software package Statistica Version 8.0 was applied for
processing the statistical data. The accuracy of the average
values was evaluated with the help of Wilcoxon signed-rank
test (for the dependent samples) and Mann–Whitney U test
(for the independent samples). Median center and interquartile
range (25%; 75%) were ﬁgured out to estimate the sample
values. The distinctions with P < 0.05 were regarded statisti-
cally signiﬁcant.
3. Results
After the treatment completion, the residual displacement of
5.5 mm was revealed in 10 patients (71.4%) from the experi-
mental group having undergone surgical intervention by
applying the circular external ﬁxation device. At the same time
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in 4 patients (28.6%) of the treatment group having been
accomplished osteosynthesis by means of the external ﬁxation
device with separate modules. Thus, the anatomical treatment
outcome reached by applying the offered techniques was ver-
iﬁably better than the result obtained after using the circular
external ﬁxation device.
The functional treatment outcome was also better in the
treatment group (Table 2). Only excellent and positive results
were observed in the treatment group and the median value was
90 scores. As to the experimental group, the rate of satisfactory
and unsatisfactory results was in 35.7% patients while the
average value was 72 (P = 0.000319).Table 2
Functional treatment outcomes as per Majeed scale.
Treatment
outcomes
Treatment group Experimental group
No. of patients % No. of patients %
Excellent 9 64.3 3 21.4
Positive 5 35.7 6 42.9
Satisfactory – – 4 28.6
Unsatisfactory – – 1 7.1
Average value,
Median grades
(25%; 75%)
90 (83–97) 72 (58–74)
P = 0.000319
P: Statistical signiﬁcance of the group indicators.In our opinion, the distinguishing biomechanical properties
are the reason for the better anatomical and functional treat-
ment outcomes reached in cases when the above mentioned
techniques were applied as against the cases which used the
circular external ﬁxation device. A separate reposition knot
formed in the posterior pelvic area is based on two (instead of
one) cut in pins (unlike the circular external ﬁxation device),
encouraging more localized efforts at the site of sacroiliac joint
cavity fracture or disruption and assuring a more stable ﬁxa-
tion in the long run. The use of the circular ﬁxation device
usually leads to redislocation affecting the overall anatomical
outcome.
As to the functional outcome, it is a more subjective index
not always fully conforming to the anatomical changes. Still, the
two-module external ﬁxation device is more convenient for the
patients whose attitude towards it is more positive than to the
circular one. Here are some case studies.
3.1. First case
A male patient of 26 year old was admitted to the Clinical
Hospital of Yakutsk Medial Institute in 2 h after the injury
caused by a car accident and being in the extremely criticalFigure 3. Examination results of a patient (26 years old) after admission to ho
X-ray picture of pelvis in frontal view (a) and caudal view (b); (c): CT image.condition. Systolic blood pressure was less than 80 mmHg;
heart rate was 120 per minute; pulse was ﬁne and scarcely
perceptible. In the course of anti-shock treatment, the patient
was examined in the Emergency and Anesthesia Department.
The patient was diagnosed with closed left-side pubic arch
fracture and right-side massa lateralis ossis sacri fracture
(Figure 3a, b and c).
The patient had closed cranio-cerebral injury-mild brain
contusion and subarachnoidal hemorrhage, and traumatic shock
of Level III (ISS = 29). Right-side transforaminal sacral bone
fracture was revealed after CT imaging. The anterior (anti-
shock) module was used for the emergency pelvic stabilization
and the posterior module was applied for conducting the
scheduled osteosynthesis (Figure 4) in 10 days. The dislocations
were removed and the pelvic ring shape was restored in the
anterior and posterior areas. No neurological disorders were
revealed. The short-term treatment outcomes are displayed on
Figure 4. Rehabilitation was started in 24 h after the surgical
intervention. On the sixth day, the patient was taught to walk
with crutches. The device was removed in 8 weeks.
The patient got back to work in 12 weeks after the injury. The
treatment outcome is considered positive.
Applying the elaborated method for treating patients with
polytrauma during the acute traumatic disease period allows for
suppressing hemorrhage and ﬁxing pelvic bone fragments in
order to avoid further trauma. At a later date, the above
mentioned technique prevents from the forced hypodynamia and
the associated complications, thus, improving the motoring
conditions and life quality.
3.2. Second case
Sitting on a passenger seat, a 42 year old woman got an
injury in a car accident caused by the frontal crash of two motor
cars. The woman was squeezed in crush, some body parts were
deformed and she lost consciousness at the moment of trauma.
An ambulance team provided her with the ﬁrst aid. Cramer's
splints were applied for the shank and forearm immobilization,
and pelvis immobilization was accomplished as per Volkovich
method; narcotic analgesics were administered, and anti-shock
solutions were infused in the peripheral veins. The patient was
admitted to Murmansk City Hospital in an hour after the injury
being in the extremely critical condition: systolic blood pressure
60 mmHg, coma I. Left-side transforaminal splintered sacral
bone fracture and pubic articulation disruption with the vertical
left-side pelvic instability were conﬁrmed after CT imaging
(Figure 5). The treatment procedures were carried out in the
patient's room within the Emergency and Anesthesia Depart-
ment including anti-shock infusion in 2 central veins andspital.
Figure 4. The 7th day after posterior module installation.
Figure 5. 3D CT imaging in a hour after the injury.
Figure 6. 3D CT imaging of pelvis made after anterior ﬁxation.
Figure 7. X-ray picture of pelvis. The combination of external ﬁxation
device and screw stabilization of the sacroiliac joint.
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segments.
Clinical diagnosis for the patients included car accident
polytrauma: unstable pelvic injury (C type); the primary open
dislocation-fracture of right ankle bone; closed right-side splin-
tered displaced fracture of radial bone distal epiphyseal cartilage;
brain contusion of low severity level; coma of I level and
traumatic shock of III level (ISS = 34).
The stabilization of arterial blood pressure (110/80 mmHg)
was followed by the pelvic ﬁxation applying anti-shock pelvis
bandage. In 8 h after hospitalization the patient was admitted to
Amur Regional Clinical Hospital in Blagoveshchensk by the air
medical helicopter being accompanied by a doctor. The ﬂight
time lasted for 1.5 h.
The subsequent treatment was provided in the Emergency
and Anesthesia Department of the Amur Regional Clinical
Hospital. In the course of anti-shock therapy, the external ﬁxa-
tion device with the anterior module was used to ﬁx the pelvic
fragments under the general endotracheal anesthesia 30 min after
admission (Figure 6). The right forearm was ﬁxed with a plaster
bar and the fenestrated plaster cast was used to ﬁx the left shank.
The wound cleaning was performed.
Pelvic osteosynthesis applying the external ﬁxation device
with posterior module was conducted in 10 days after the injury.
At the same time the shank injury necrectomy was performed
along with the osteosynthesis of left ankle joint applying the
external ﬁxation device and the osteosynthesis of right forearm
was accomplished applying the Ilizarov frame. Rehabilitation
exercises with the gradual increase of motion range in theunﬁxed joints and the training of walking skills were carried out
during the postoperative period.
Control CT and clinical test preceded the removal of the
external ﬁxation device under intravenous anesthesia in 75 days
after the surgical intervention.
Temporary incapacity lasted for 8 months. The long-term
treatment outcome (in a year) was evaluated as a positive
one.
If the situation so requires, the step-by-step application of
module of transosseous constructions can be combined with the
external ﬁxation of posterior pelvic areas preceded by the
removal of rough dislocations in the external ﬁxation device
(Figure 7).
The stabilization of posterior pelvic areas applying the rele-
vant module allows for its combination with the external
osteosynthesis of acetabulum and anterior pelvic ring areas.
3.3. Third case
An ambulance team delivered a female patient of 18 years
old to the injure care centre of II level in 30 min after injury
being the result of a vehicle accident.
The following diagnosis was set after admission: splintered
fracture of right ﬂank bone wing and shaft, high double column
fracture of right acetabulum, bilateral fracture of pubic and
sciatic bones, ileum mesenterium disruption and hemoper-
itoneum, with traumatic shock of III level (ISS = 41).
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omy. Conservative therapy including skeletal extension was not
efﬁcient. In 7 days, the patient was admitted to the injury care
centre of I level (Amur Regional Clinical Hospital in Blago-
veshchensk). CT imaging was performed after admission
(Figure 8).Figure 9. CT imaging after osteosynthesis.
Figure 8. 3D CT imaging of pelvis in frontal (a) and caudal (b) view.
Figure 10. 3D CT imaging of pelvis in frontal (a) and caudal (b) view in 8
weeks after the removal of ﬁxation device.A scheduled surgical intervention was carried out on the 9th
day after the injury for accomplishing osteosynthesis applying a
ring-supported external ﬁxation device of 3/4 of the thigh
circumference and traction-closed continuous reposition of ac-
etabulum (Figure 9).
Rehabilitation was started on the 2nd day after the surgery.
On the 10th day, the patient was taught to walk with crutches.
The device was removed in 9 weeks, control CT was made in
8 weeks after the device removal (Figure 10).
The emerged adhesive small bowel obstruction required one
more surgical intervention. The patient continued her studies in
20 weeks after the injury. The treatment result was evaluated as
positive.
3.4. Fourth case
A 17-year-old female patient got a polytrauma caused by the
fall from a 4-storey building. The ﬁrst aid was provided by an
ambulance team.
The patient was taken to the waiting room of the Amur
Regional Children's Clinical Hospital in 30 min after the injury.
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was 70 mmHg and coma of I level.
Diagnosis of the patient included catatrauma: closed poly-
focal pelvic and left-side acetabulum fracture with the iliac
dislocation of left thigh; ruptured spleen and hemoperitoneum;
brain contusion of low severity level; coma of I level and
traumatic shock of III level (ISS = 38).
In the course of anti-shock treatment, the patient was
examined and underwent an urgent surgical intervention.
The pelvis X-ray picture displayed the fracture of anterior
column and posterior acetabulum with left thigh dislocation
(Figure 11a). Laparotomy, reinfusion, splenectomy, closed
reduction of femoral head and pelvis osteosynthesis by applying
anterior (anti-shock) module and extension beyond the left thigh
were applied. The X-ray picture of pelvis after external device
ﬁxation with anterior frame for pelvis and thigh was shown in
Figure 11b.Figure 11. X-ray picture of pelvis before (a) and after (b) external device
ﬁxation with anterior frame for pelvis and thigh.
Figure 12. The patient in the course of physical therapy on the 5th day
after surgery.
Figure 13. The same patient. Functional treatment outcome in an year after
the injury.External acetabulum osteosynthesis applying screws was
accomplished in 10 days. The external ﬁxation was prolonged
(Figure 12).
The external ﬁxation device was removed in 6 weeks and the
rehabilitation treatment course was carried out. A partial load on
the left leg was permitted in 3 months after the surgery, and a
complete load was allowed in 6 months.Temporary incapacity lasted for 8 months. The long-term
treatment outcome was evaluated in a year (Figure 13) and
regarded as positive.4. Discussion
Transosseous osteosynthesis of unstable pelvic injury allows
for a separate step-by-step reposition of the anterior and poste-
rior pelvic semi-rings by applying two separate transosseous
modules which assures low-traumatic reposition and the stabi-
lization of pelvic fragments by means of reducing weight of
external ﬁxation device [28].
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posterior spines of ﬂank bones excludes rotation and provides an
opportunity to use the uninjured pelvic part as a reliable support
for reposition and ﬁxation. The above mentioned technique can
be applied upon condition that the posterior areas of ﬂank bones
(the places of pin insertion) are either uninjured or unilateral
injured. In such a situation, there is no need to use a massive
external frame surrounding a patient's body and entailing
considerable inconveniences as against the circular external
ﬁxation device upgrading the quality of patients' lives during the
treatment period [29,30].
The application of the uninjured pelvic ring as a locating
support (the missing external frame segment) serves as the
biomechanical point for applying separate transosseous modules
as there is no sense to treat the uninjured pelvic ring area with an
additional external support.
Separate reposition of posterior areas is highly efﬁcient
especially if applied during a two-week period after the injury. At
the same time, in clinical cases when more than 2–3 weeks
passed after the injury and the time for the appropriate single-step
reposition was lost, the posterior and anterior modules of the
offered external ﬁxation device can be combined, thus, switching
to the gradual reposition by applying a circular frame device and
following the method elaborated in the VD Chaklin Ural Sci-
entiﬁc Research Institute of Traumatology and Orthopedics.
The offered step-by-step treatment (in the acute period) of
traumatic disease caused by polytrauma provides an oppor-
tunity to suppress hemorrhage and avoid the second hit
brought about by a massive surgical intervention. In the longer
term, it prevents from the forced hypodynamia and associated
complications.
The module approach of the external ﬁxation device allows
for gradual addition of posterior module to an anterior one
(preceded by the stabilization of vital functions) and the ﬁnal
reposition of both anterior and posterior pelvic areas.
Clinical conditions (wounds and abrasions, traumatic soft
tissue detachment, bedsores, burns and the danger of constric-
tion injury of lumbar plexus nerve roots caused by traumas of
Denis II and III types) requiring external ﬁxation of posterior
pelvic areas are the invariable indications for applying the above
mentioned procedure.
In case of old and long-term unﬁxed injuries or the step-by-
step correction of ﬁxed deformities, the transformation of the
module of circular external ﬁxation device allows for the gradual
stabilization and reposition of pelvic ring fragments.
The stabilization of posterior pelvic areas by applying the
relevant module provides an opportunity to combine it with the
external osteosynthesis of acetabulum and anterior pelvic ring
areas as well as to apply external ﬁxation of posterior pelvic
areas (if necessary) having removed rough dislocations in the
external ﬁxation device.
The described osteosynthesis techniques serve as a reliable
and low-cost alternative for the existing external (two stage)
methods and for osteosynthesis accomplished by means of the
circular external ﬁxation device. It also increases the amount of
metal constructions that may be used for curing patients suffering
from the isolated, multisystem and multiple pelvic injuries [29].Conﬂict of interest statement
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